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effect occurs in the test upon the case-hardened impact
specimen, probably because the fracture starts from one
side in consequence of a flaw or a groove, and, therefore,
it is reasonable to expect some difference in the method
of fracture of the steel under these two different sets of
conditions. Probably, if the beam test was made very
rapidly, there would be very much less distortion.

The results of the above two series of experiments
might appear to contradict each other. It is not wise
to argue that the beam represents conditions more usually
met with in engineering practice than does the case-
hardened, notched, impact test piece. Probably, in the
majority of parts in actual practice, the conditions are a
mean of the two, since it is difficult to say that the notch,
which is characteristic of impact test pieces, is always,
or even generally, absent from a case-hardened engine
part. A small scratch, an unduly deep tool mark, or an
unusually deep grinding mark in the engine part, will
play the r61e of the notch in the impact test piece, and
act in exactly the same way to hasten the fracture of the
case-hardened part.

Under any circumstances, it appears that the crux of
the matter is the failure of the case. If the case is taken
by itself, i.e., if the core of the test piece is bored right
away, and tested, it is found that there is comparatively
little difference in the tensile strength of the case on a steel
with a soft or a hard core. In reality, the case on plain
carbon steel, and the case on a 6 per cent, nickel steel,
after hardening on the top of the core, have almost exactly
the same strength. It is not, therefore, the strength of
the case in itself which decides the failure of the part,
i.e., the fracture of the case, but it will be the stress which,
when applied to the part as a whole, causes the fracture
of the case, which will decide the fate of the case-
hardened part.

The case and the core, when they are stretched, will
presumably distort together, in accordance with the
modulus of elasticity, since the value of E for the case